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Astronomical Papers, ^c. 37 

A letter from David Rittenhoufe, A. M. of Norriton, to William 
Smith, D. D. Provoft of the college of Philadelphia ; contain- 
ing obfervations of the COLVlb".T, which appeared in June and 
July, 1770 •, with the elements of its motion^ and the Trajec- 
tory of its path. Communicated to the Society^ Auguft 3</, i7/0. 

Rev. Sir, 

HEREWITH I fendyou the fruit of three or four days labour^ 
during which T have covered many Jheets, and literaily 
drained my ink ftand jeveral times. It is an account, G?f . of the 
Comet which lately appeared, and I have no objeSlion to its being 
made public I might, indeed, have been a little more careful to 
have the precife time of my obfervations, as the near approach of 
this Comer required ten times the accuracy, that is neceffaiy for 
computing the place of any planet I am, however, quite fatis- 
fed that thefituation J have given its orbit will be found very near 
the truth. 

THE circumftances moft remarkable in this Comet were, 
its prodigious apparent velocity, the fmallnefs of its fize, 
and the (liorrncts of the time it continued vifible. Its velocity 
was at firll furprifingly accelerated, and before it dil'appeared 
again retarded, from which its near approach to the earth may 
be inferred. 

I DID not fee it till Monday the 25th of June ; and, frorn 
its fituation at that time, I expefted it would have been vifible 
for many weeks, if not months i and therefore did not prepare, 
with fuch expedition as I might have done, forobferving its 
place with accuracy. But from the 27th to the 30th, the 
weailier continuing fair, every evening about nine, 1 took the 
diltince of the Comet from Lucida Lyra and Lutida Aqudte^ 
with a common Hadley's Quadrant. 

July the firft, it was cloudy in the evening. At to how. 
ever, J faw both Lucida Lyrae and the Comet through the 
clouds, and obfervcd their diftance ; but the Comet was again 
hid before I could take its diftarjce from the Pole ftar, which 
ftemed to be about 5 or 6 degrees. This evening it was dif- 
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tant from Lucida Lyrae 49°. 17'. whereas the evening before 
it had been but 5°. 42'. from the fajne flarat 9/&. It had 
therefore moved above 45°. in the laft 25 hours, and now 
appeared much brighter than it had been before ; there behig 
alfo fome appearance of a tail on the fide oppofite to the Sun. 
July the 2d It was cloudy with rain in the evening j but in 
the morning of the 3d about gh, I obferved its diitance from 
the Pole ftar, from Capella, and from a ftar oi the fecond 
magnitude in CafBopeia, which was the Jaft time I faw it. 

From the above obfervations, and many very laborious cal- 
culations, I have endeavoured to fettle the elements of this 
Comet's motions (fuppofing it to move in a parabola, and to 
be governed by the Sun's attraftive force) as follows, viz. 

The place of the afcending node - Leo 14". 21'. 45*. 
The place of the perihelion - - Pifces 26°. 19'. 28'. 
Inclination of the orbit - - . _ i*'. 49'. 5'* 

Perihelion diftance from the Sun,^ 

in fuch parts, as the earth's S 62757,5 Log. 9.7976653 

mean diftance is 1 00000 ^ 

The logarithm of its daily mean motion - - o 2636300 
Time of the Comet's being in perihelio, Auguft 8th, i9h. 

26'. equal to Auguft 8.80965 
Its motion diredV; that is, according to the order of the figns. 

From thefe elements, and Dr, flalley's 'fabula Generalis 
Motuum Cometarum, in Orbe Parabolico, it will be eafy to com- 
pute this Comet's vifible place for any time ; during its ftay in 
the planetary regions, in this manner. 

Find the difference between the time propofed and the time 
of the perihelion j that is, Auguft 8. 80965, in days and deci- 
mal parts of a day ; and to the log. thereof add the log. of 
the daily mean motion. The fum is the log. of the mean mo- 
tion from the perihelion. To the mean motion fo found, take 
the angle correfponding out of Dr Halle) 's table above- 
melitioncd, which angle being added to or fubtraded from the 
place of the perchilion, as the time propofed is after or before 
Auguft 8th, i^b. 26', gives the heliocentric place of the 
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Comet in its orbit ; and, as that is fo nearly parallel to the 
plane of the ecliptic, I have, foi the more eafy calculation, neg- 
lefted the reduftion entirely, which could fcarcely exceed 50^ 
at any time. Likewife, to the mean motion, take out of the 
table aforefaid the Logarithmus pro dijlantia afole-., from which 
fubtraft the compliment of the log. of the perihelion diftance, 
viz. .2023347 always, and you have the log, of the Comet's 
diftance from the Sun. The inclination and geocentric place 
may then be found by the fame method we ufe for the planets. 

Example. Let the vifible place of the Comet for June 27th, qh. be re- 
quired. From Auguft 8. 80965 
Subtract June 27. 375 

Remain Days 42. 43465 log. 1. 6277207 

Log. daily motion add - - 0.2636300 

Mean motion before peri bel. 77.86652. 1.8913507 

Angle correfponding 80°. 5', iz-*' Log. pro diftantia 5.2320440 

Sub. from perihelion K26°. 19' 28' 



Remains the Co-j 

met's heliocen- ^ yf. 6°. 14'. \6" 

trie longitude 3 
Sub.fromlongitude©Vf. 6*. 16/ 7' 

Difference 



Compliment log. peri--, ,c,zx^A^ 
helion dift. fubtraa j -2023347 



Comet a O 107082, 2Log. 5. 0297093 
© a Q 101678, 2Log.5. 0072280 

Comet a Q T404. Log.3.7327153 



Add the Log. of © diftance a O 



Subtraft the Log. of the Comet a © 



Tangent 



Sam 



6.7308977 
5.0072280 

11.7381257 
3-7327'53 



Remains Tangent 
Which fub. from 

Remains 
Place of the node 
Argument of lat. 
+ Sine inclio. of orbit 
— Rad 



Vf. 6°. 



yf. 5°. 39'. 



58- 
1° 

=: Sine heliocent. 



•49 
lat. 



34^48 8.0054104 

4'. 16''' The heliocentric longitude^ 
28^ The Comet's vifible place, 
45" Defcending. 

Sine 9.7905493 
8.50141 1 1 



7'. 29'' 



5' 



Tangent ditlo 
Log. Comet a 



Log Comet a © = 3.7327153-* 
•\- Secant 3 V- 4^" — Rad,=5 1 5 J 



j', 2o" 8.2919604 

8.2920434. 
5.0297093 



Sum 
Sub. 



13 3217527 
3.73^7653 



Remains Tangent vifible lat. 2j«. 13'. = 9-5889859 
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Obferved diftances of the COMET,! 



From 


Lucya 


Lucido 


D. h. 


LjTIt. 


Jqttllx. 


June 17, 9. 


40='. 44' 


ii". «' 


»?• 9- 


11. IS 


18. 8 


30. 9 
Juij i. IJ. 


J. 4» 


J4- 50 






3.>j4 


PJ. S6 


- - - - 



CafelU In flesuri^ Lingkude 
<-(/ Coxm obferved. 

>f S".4I 
>_f 10. 9 

>f 13- 3« 
II 14- 3» 
II 17- 19 



8. 18 [- 



35". 31' 



Longiiui'e 
comfutfd. 

'<f SO.39' 
Vf 10. II 

Vf 13- 38 
a »4' 35 
U 17. 19 



AT. Lif.l JV. Irf, 
ohjervtd.' computed. 



ii'.ij' 
39. »i 
64. o 

33- SO 

II. 30 



J9- 
64- 
33- 



13' 
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This laft Obj'erveticn was taken by the Kev. Mr. Ewing. 



In making the abov'e obfervations, the time (as hath been 
already hinted; was not rtri£tly noted to minutes -, and there- 
fore a />ifr/c(5 agreement, between the obfervedindcomputed places, 
cannot be expefted. Befides, the Comet approached fo very 
nigh, that an error of 1'. in computing its heliocentric place, 
might produce an error of a degree in its vilible place, and 
more than two degrees in its longitude in the ligns. 

It is remarkable of this Comet, that in any future, r^turns^ 
whilft it continues to move in the fame orbit, it can never 
approach the earth nigher than it did this time. On the firft 
of July, it was about one fixtieth part of the Sun's dillance 
from us. 

Perhaps, if the apparent dijiance of the NIjcleus, from fame 
fixed Jiar near which it pajfed, had been meafured with a micro- 
meter, at different places on the earth conveniently fituated, the 
Sun's parallax might, by this means, have been determined 
nearer than we can ever hope for, by any other method. 

This Comet, notwithftanding its nearncfs, appeared but 
fmall, and continued vifible but a few days-, and, in all proba- 
bility, had it pafled the earth's orb but three v/eeks foontr, 
we fhould never have feen any thing of it. This affords 
ground for a probable conjefture, that there are numbers of 
thefe wandering bodies, which traverfe the vaft fpace encircled 
by the planets, entirely unperceived by us. I remember one, 
about ten or twelve years ago, that appeared much fmaller 
than this, moved very faft, and difappeared in a few days like- 
wife. 

Nothing 
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Nothing but the fmallnefs of the prefent Comet can pre- 
vent its being I'een at this time (if indeed it be not feen) ; for 
it muft rife in the morning betore day, and continue to do 
fo for fome months ; but will at length retire to a prodigious 
diftance, beyond the reach of the bcft glaffcs, in the 26th 
degree of virgo, and very little north of the ecliptic. 

The earth's place June 27th, 14'^. at the meridian of Green- 
wich, is computed to be 9'. 6°. i6'. y", and the excentricity 
of its orb 168 fuch parts, as its mean diftance is loooo. It 
any one would compute the vifible place of the Comet, from 
the principles above laid down, he muft find the Sun's place, 
or rather the earth's, by the tables he makes ufe of, to June 
27, H**. at Greenwich, and as much as he finds it fafter or 
flower "^han 9s. 6**. 16'. 7^, fo much muft he add to, or fub- 
tradt from, the place of the perihelion, not negledling feconds, 
otherwife a very great difference might arife in the calculation. 

If the reduftion to the plane of the ecliptic be applied, 
50' may be fubtraded from the place of the perihelion. 

NoRRiTON, j^ RITTENHOUSE, 

July 24, 1770. 



L E r r E R 11. 

Dear Sir, 

I WAS much pleafed with a paragraph in the Gentleman's 
Magazine for July 1770, by \yhich it appears, that M. 
Meflier difcovered the laft Comet in France to or iz days 
fooner than we did here ; becaufe it affords another opportu- 
nity of comparing this Comet's motion with my theory. 

According to M. Meflier's obfervation, on the night be- 
tween the 15th and i6th ot June, the Comet's right afcenfion 
was 272°. 57'. 37* with 15°. 55', 34' South declination. The 
hour of the night is not mentioned, but the place of the 

o / Comet 
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Comet was no doubt determined by its pafllng the meridian, 
which he fays was about midnight, that is at Philadelphia June 
15th, y^ 



Time of the Perihel. Atig. 8. 8096 
Subtract, June 15. 2916 

Remain Days, 54. 518 Log. 1,736540 
Add the log. of the dailymean motion, ,263630 

Mean motion, 100,04 Log. 2,000170 

Angle correfponding 90°. ©'.54" Log. pro Diftantia a Sole 

Which fub. from "> , „ Subtraift, 

., j-3S«. 19. »8 



the perihel. 



Comet's hcliocent. 
long.Ss.z6''i8^i4"=:i6t. i8. 34 
©do.8.X4. 44.53 



di%r. I. 33.41 

l,et S, (Plate 1. F!g. 3.) be the 
place of the Sun ; E, the place 
of the Earth; and C, of the 
Comet. 



OyjoixSo 

.10133s 



Comet's did. from 0=:CS ixj.jSi Log. 0,0989x1 
Earth's diftance from do. ioi,£a7 Log. 0,007011 
Secant, 1°. 33'. 41" — Rad. fub. itfi 



PS 



ioi,j9o Log. 



Sub. frmCSrrnjjjSi 



Rem. GP= 13,991 



i,oo<S8so 



+Tang. 10.33A41'/ 8,43J49o 

Sum, 10,442340 
Sub. CP. Log. 1,380048 



Remains Tang. ECS=«''. 3s-'. 3 '■'.=:9,o«x»9» 
+heliocent. long. 8s. 16°. i8'.34" 



The Sumis the geocent. place of Comet, 9s. x°. 53'. %y'f 

Long, of the defcending node los. 140. 22'. 45" 
Sub. heliocent. long, of Com. 8. 26 18. 34 

Argument of latitude, 48. 4. 11 Sine, 9,871548 
-f-The Sine of the iuclinat. of orbit, i. 49. 5 8,501454 

— ^Rad. =Sine heliocent. latitude, 1. 21. 9 - - 8,373002 

Asthecofine of 6". 35'. 3V=ECS 9,997126 
is to Radius - - - 10, - - 

So is CP=23,99i - - 1,380048 



To €£=24.15028 



1,382922 



As CE=24,i5028 - - 1,382922 

ToCS=i25,58i - - 2,098925 

Soistang, heliocent. lat. i". 21'. 9"=8, 373091 



10 472016 
9,089092 



To the tang, of the") -q q, 
geocent. lat. J ' 

Hence the vifible place of the Comet was Vf 2". 53'. 37" with 7'. o' North 
latitude. The right afcenilon and declination I find a: follows. 

Let 
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Let C, (Plate I. Fig. 4 ) be the place of the Comet ; A, the firft point ol 
Aries; AP, a portion of the ecliptic; CP, perpendicular to it ; AR, part ol 
the equator, and CR, perpendicular thereto. Then (hall AP, be equal to the 
Complement of the Comet's longitude=87''. 7', and PC, its North latitude 
=7". o'. AR, the complement of right afcenfion j and RC, the declination. 

Cofine AP=87°. 7' - - - 8,701589 
+Cofine CP= 7. o. - - - 9,906751 
— Rad. =Cofi. AC=87<'. 8'. 20^87698^4^ 

Rad. +Sine 7'. o' - - - 19,085895 
—Sine 87»- S'. 20" - - . 9.999458 
=Sine - - - 7'. 1'. - 9,086437 

Sub. from 23. 28 obliquity of the ecliptic, 
Rem. i6<'.27' Sine, 9,452060 
+Sine - - 87. 8. 20" 9,999458 
— Rad.=Sine 16. 26=CR= 9,451518 

Rad.+ Cofi. 87°. 8'. 20" 18,698340 
— Cofine - - 16. 26. 9.981886 

=Cofine AR=87. i 8,716454 

Which fubtradled from 360, leaves 272°. 59'. right afcenfion. 

Right afcenfion. Declination South. 

Therefore, by calculation from ■) 272°. cq' 16'. 26' 

the theory, we have -> / • >y 

But by Mr. Meffier's obfervation, ^7 ' ^l\ '?• ".'i h 

The difference in right afcenfion is, o". 1'^ and o'.30'i in declinat. 

Hence it appears, that the obfervation of M. Meffier en- 
tirely agrees with the magnitude I had affigned the Comet's 
orbit, and likewii'e with the time and place of the perihelion ; 
but the inclination of the orbit ought perhaps to be cncreafed 
four or five minutes. I am, 

.,^ , Ever yours, &c. 

Becember^, 1770. D. RITTENHOUSE. 

'To Rev. Dr. Smith. 

POSrsCRIPT. 
Mr.Hittenhouse, when he wrote his firft Paper, expref- 
fed his hopes of obtaining a further confirmatioa ot his theory, 
of this Comet's motion, by feeing it on its afcent from the 
perihelion. But it was not then feen (fo far as we have yet heard) 
by any perfon in America. This difappointment, however, 
lie did not afcribe to any defeft in a theory which he had endea- 
voured to eftablifh from the beft principles, and with great 
labor of calculation, but to the difficulty of finding a body of 
fuch fmall fize, in the Heavens ; cfpecially with fuch a large 

o y 2, unwieldv 
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unwieldy Refraftor, as he himfclf was obliged to ufe. The 
account, therefore, of Mr. Meffier's obfervation, who faw 
the Comet ten or twelve days fooner than we did here, being 
fo acceptable to him, (as it gave a further opportunity of con- 
firming his theory by the above Paper of December zzd) 
I imagined that any account of the Comet, after it:j return from 
the Sun, would be ftill more acceptable j and therefore, when 
the Gentleman's Magazine, for Auguft laft, fell into my 
hands, I loft no time in fending him the following, vi*. 

'* Though we were not lucky enough in America to dif- 
" cover the lateGomet in its afcent from the Sun, yet I have 
" the pleafure to acquaint you, that it was feen in England. 
" I find, in the Gentleman's Magazine for Auguft, that Mr, 
" Six fays, he had the mescpe^ed plcafare (to you it would not 
" have been unexpeiled) of feeing the Comet on its afcent from 
" the Sun towards its aphelion, and tho' not vifible to the 
" naked eye, yet with a Telefcope magnifying 25 times, it 
" appeared much like the Nebula in Jndromeda's Girdle. 
" Aug. 22d, half paft two, mane, it had 106". 20'. right afcen- 
" fion, and 21°. N. declin. The two fucceeding daysita lon- 
" gitude encreafed daily 1°. 13'. but its latitude both days 
" not more than 5'. Its apparent motion, he fays, was nearly 
" parallel to the ecliptic. If thefefubfequentobfervations agree 
*' as well, as Mr. Meffier's previous obfervations, with your 
*' theory ot this Comet, I think it will thereby be eftahlilhed 
" paft doubt. I am yours, &c. William Smith." 

Mr. Rittenhouse'j Anfwer. Dec. 16th, 1770. 

I WAS favoured with your extrad from the Gentleman's Ma- 
gazine, for Auguft, by which I find Mr. Six was lucky enough 
to difcover the Comet with his Telefcope, after it had paft its 
perihelion, though it was not vifible to the naked eye. I have 
computed the Comet's place to Auguft 22d, half paft two in the 
morning, and make its right afcenfion 108°. 46^ with 21**. o'. 
North declination ; agreeing with Mr. Six's obfervation entirely 
in declination, but differing from it about 2**. in right af- 
cenfion, which I cannot think material, unlefs I knew what me- 
thod he took to determine the right afcenfion of a h.-avenly 
body, out of the meridian. D. R. 
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N. B. In the Tarabolic Traje^ory of this Comet (Plate I. 
Fig. 2.) fuppofe that part, from A to B, a little elevated 
above the plane of ecliptic j and the remainder, from B to C, 
as much depreffed below it •, the two planes interfering each 
other in the line of the nodes, at an angle of i °. 49 . 



Borne Atcount of the fame COMET, in a Letter from the Right 
Honorable William Earl of Stirling ; ta William 
Smith, D. D. ProvoSt of the College of Philadelphia. Com- 
municated to the Society, Aug. lytb, 1770, viz. 

Bajkenridge, June 29, 1770. 
Dear Sir, 

YO U have reafon to think me negligent in not commu> 
nicating (according to my promifes, to you) my Obfcr- 
vations of the laft Transit of Venus. 1 now fend them *, 
and you (hould have had them before, but 1 have been fo 
much engaged in bufinefs the laft twelve months, that I have 
had but little time to think of any thing elfe. 

Last night, about ten o'clock, I difcovercd a New Star^ 
about 78°. diftani from the pole. It would pafs the meridian, 
I imagine, about midnight, and a little before Lyra. Its ap- 
pearance was larger than a Star of the firft magnitude, of a 
dull light, with a bright fpeck or nucleus, in the center. I 
take it to be aCoMET, and that its tail is from us. But whether 
it be a Comet or not, will be determined in a few days ; for as 
it changes its place, and the Earth moves on in its orbit, the 
pofition of the tail, with regard to the Earth, muft be altered, 
and will then appear to encreafe in length. 

June 30th. Laft night I again obferved the new difcovered 
Star. Its appearance was much as it was the night before, 
but I think rather larger. Its fituation was about 70**. from 
the pole, and it palTed the meridian with Lyra almoft half after 

eleven. 

* They aie inretted above, P. ao, Appendix. 



